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[0001] This invention relates to a multilayer film structure which can be metallizs 

[0002] Structures of the present invention are employed mainly as packaging films utilized in the overwrapping of 



products or in the formation of bags, ca 



is necessary that the film structures utilized for this purpose be as resistant to the tra 



itainers to contain various food or non-food pre 



[0003] EP-A-01 1 8060 discloses a multilayer film comprising an ir 
moting layer of a modified polyolef in, a base layer of polypropylene, an 
serves as a barrier to gases including oxygen and aromas. 
[0004] US-5,153,074 discloses a metallised film combination comprising a polymer sut 




(A) a core layer of polypropylene which is oriented greater in the transverse direction than in 
and which has dispersed therein microspheres sufficient in size and quantity so that, during orientation the core 
layer becomes opaque as a result of formation of voids, which either includes a minor proportion of a maleic anhy- 
dride modified polypropylene blended therein and/or has a skin layer (8) of maleic anhydride modified polypropyl- 

ed polypropylene containing 



[0007] It is further preferred that a polymeric film be laminated to the metallized layer so as to add additional gauge, 
stiffness, puncture resistance and barrier properties to the structure. 

[0008] In forming the multilayer film structure of the present invention, a core layer of polypropylene having dis- 
persed therein microspheres sufficient in size and quantity so that during orientation the core layer becomes opaque. 
This core layer can be as described in U.S. 4,377,616, The preferred polypropylene matrix material has the following 



[0009] The skin layer of maleic anhydride modified polypropylene which is coextruded on one side of the core layer 
may be prepared by any process, for example, that disclosed in U.S. 3,433,777; and 4,198,327. A commercially avail- 
able maleated polypropylene or propylene copolymer has the following physical characteristics: density 0.89 to 0.91 
(ASTM D1 505). Vicat softening point 100 to 150-C (ASTM D1525); Shore hardness 50 to 70 (ASTM D2240); mr— 
point 140 to 160°C (ASTM D2117). It 
EVOH when they are in 

[0010] The ethylene - , - 

example, extrusion grade ethylene vinyl alcohol copolymer (EVOH) is available under the name EVAL (Registered 
Trademark) from Kuraray Co. Ltd. of Japan. EVOH resin is conventionally prepared by saponifying eth" 1 -"" 



[001 1 ] The heat sealable layer employed herein and applied during a 
copolymer or an ethylene propylene butene-1 (EPB) terpolymer, which wil 
site to the EVOH layer. The ratio of ethylene to propylene to butene-1 can 
and 0 to 15% butene-1. e.g., 2% ethylene 94% polypropylene and 4% bu 
[0012] The printable surface can be any polymer such as polyolef in he . . 
carbonate; or polyester. The characteristics of the printable surface is one with a surface free energy of 34 dynes/cm or 

js. the utilization of the EVOH in 

lization of the EVOH and the further coating of 



„. , e., polyethylene; polybutylene; olefin copolymers; polyamides; polycarbonate; and polyacrylonitrile 

can also be employed. In forming such laminations an effective adhesive is a hot melt low density polyethylene applied 
in an amount of about 4.5 kg (10 pounds) per ream. Other suitable adhesives can also be employed. Only examples 2 
and 3 and 5 fall within the scope of present claims. 

COMPARATIVE EXAMPLE 1 

[0014] A four layer biaxially oriented film, having an approximate final thickness of 36 urn (1 .4 mil) was prepared by 
coextruding a core matrix of polypropylene (melt flow 3.0), blended with about 8 wt.% of polybutylene terephttialate 
(PBT) microspheres. This core comprised about 91% of the coextruded thickness. A skin layer of the maleic anhydride 
modified polypropylene was coextruded on one side of the core comprising about 1 .5% of the total extruded thickness 
and a lower skin surface of a heat sealaWe ethylene-propylene-butene-1 terpolymer comprising 3.5% of the total thick- 
ness of the extrudate. The fourth layer of the coextrudate is a metal receiving layer of polypropylene comprising 4% of 
the total extrudate thickness, extruded on the surface of the maleic anhydride modified polypropylene. 
[0015] The coextrudate was quenched at 30-50'C, reheated to 1 15-125'C and stretched in the machine direction 
5 times using transport rolls operating at different speeds. Thereafter, the film was transversely oriented 8 times at a 
temperature profile ranging from 1 55--1 80'C. During this latter orientation the film stricture turned opaque. Thereafter, 
the metal receiving polypropylene layer was surface treated with corona discharge. Alternatively the surface can be 
flame treated to the appropriate surface free energy conducive for metal adhesion. 

[001 6] The film was metallized by vacuum deposition of aluminum and tested for metal pick-off by Scotch 610 tape 
(Registered Trademark of 3M Corp). To test the metal adhesion, strips of Scotch 61 0 (Registered Trademark of 3M 
Corpjtap ~ """ "" " ' 

[0017] 

[0018] The metallized upper layer was subsequently laminated to a layer of polypropylene film approximately 0.75 
mil thick. This was adhesively bonded with 4.5 kg (10 pounds) per ream of molten LDPE adhesive at a melt temperature 
of 325-C in a laminating machine. Table 3 sh 

FXAMPLE 2 

[0019] A four layer biaxially oriented film > 




[0020] A four layer biaxially oriented film structure identical to thai of Example 2 except the EVOH layer is 2% rather 
than 4% of the thickness prior to metallization and the heat seal ethylene-propylene-butene-1 layer is 11.5% of the 
thickness rather than 3.5% prior to metallization. 

COMPARATIVE EXAMPLE 4 

[0021] A four layer biaxially oriented film prepared as in comparative Example 1. except that the metallizing layer 
was not corona discharge treated. The film was metallized as in comparative Example 1 . The metallized upper layer 
was subsequently laminated to a three layer unbalanced oriented HOPE film having an approximate final thickness of 
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issof36nm(1.40mil)wa 
rix blended with about 8 wt.% of polybutylene terethphlate (PBT) micro- 
spheres. The core matrix made up 95% of the film thickness. An adhesion promoting layer of a maleic anhydride mod- 
ified polypropylene (with a melt flow of 3.0) comprising 1 .5% of the total thickness. On the opposite surface of the core 
was coextruded a printable surface layer of high density polyethylene comprising 1.5% of the total thickness. On the 
surface of the modified polypropylene there was simultaneously coextruded a surface layer of EVOH copolymer with 48 
mole % ethylene content. After the desired machine direction orientation the film was transversely oriented 8 times at 
a temperature profile ranging from 155°-180°C which produced a visible white opaque appearance. Thereafter, the 
printable high density polyethylene layer was corona discharge treated to a level of 38 dynes per cm. Following this, the 
EVOH layer was metallised, and the same three layer lamination web structure as employed in comparative Example 4 

nd 3 show the 
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PatentansprDche 

1 . Biaxial orientierte, mehrschichSge Folienstruktur, welche umfaBt: 

5 (A) cine Kernschicht aus Polypropylen, die in duerrichtung starker orientiert ist als in Maschinenrichtung, und 

in der Mikrospharen mit ausreichender GroBe und in einer ausreichenden Menge dispergiert sind, so daB die 
Kernschicht wahrend der Orientierung aufgrund der Entstehung von Hohlraumen undurchsichtig wird, die ent- 
weder einen geringen Teil von mit Maleinsaureanhydrid modifiziertem Polypropylen einschlieBt. das darin ein- 
gemischt ist, und/odar auf einer Seite eine Hautschicht (B) aus mit Maleinsaureanhydrid modifiziertem 

w Polypropylen aufweist, 

(C) eine Schicht eines Copolymers aus Ethylen-Vinylalkohol (EVOH) auf der das mit Maleinsaureanhydrid 

is (D) auf der anderen Seite der Kernschicht eine heiBsiegelfahige oder bedruckbare Hautschicht, wobei die Foli- 

enstruktur auf der Schicht des EVOH-Copolymers eine Metallschicht tragi. 

2. Folienstruktur nach Anspruch 1 . die durch 3- bis 7faches Orientieren in Maschinenrichtung und 7- bis 1 2faches Ori- 
enSeren in Querrichtung erhalten werden kann. 

3. Struktur nach einem der vorstehenden AnsprOche, die dadurch erhalten werden kann, daB die Schicht des EVOH- 
Copolymers bis zu einer freien Oberf lachenenergie von mehr als 33 dyne/cm behandelt wird. 

4. Struktur nach einem der vorstehenden AnsprOche. die dadurch erhalten werden kann, daB die Schicht des EVOH- 
» Copolymers mit Coronaentladung oder Flammbehandlung behandelt wird. 

5. Struktur nach einem der vorstehenden AnsprOche, wobei die Metallschicht Aluminium umfaBt. 

6. Struktur nach einem der vorstehenden AnsprOche, wobei ein Polymerfilm mit der Metallschicht laminiert ist. 

7. Struktur nach Anspruch 6, wobei der Polymerfilm orientiertes Oder nichtorientiertes, transparentes Oder undurch- 
sichtiges Polyolefin umfaBt. 

8. Struktur nach Anspruch 7, wobei das Laminieren mit einem Kleber aus Hochdruck-Polyethylen erfolgt. 

9. Struktur nach einem der vorstehenden AnsprOche, wobei die heiBsiegelfahige Hautschicht ein Olefin- Homopoly- 
mer, -Copolymer Oder -Terpolymer umfaBt. 

10. Struktur nach Anspruch 9, wobei das Terpolymer ein Ethylen/PropyleiVButen-1 -Terpolymer umfaBt. 



1 . Une structure de film multicouche a orientation biaxiale comprenant : 

45 (A) une couche centrale de polypropylene qui est orientee davantage dans le sens transverse que dans le 

sens machine et qui renferme, dispersees en son sein des microspheres suffisantes en taille et en quantite 
pour que, lors de I'orientation, la couche centrale devienne opaque du fait de la formation de lacunes, qui soit 
comprend une proportion mineure de polypropylene modifie par I'anhydride maleique melange avec lui et/ou 
comporte une couche de peau (B) de polypropylene modifie par I'anhydride maleique sur une des faces : 

so (C) une couche de copolymer ethylene alcool vinylique (EVOH) sur la couche contenant le polypropylene 

modifie a I'anhydride maleique et, 

(D) sur I'autre face de la couche centrale, une couche de peau thermosoudable ou imprimable dans laquelle 
la structure de film supporte une couche metallique sur la couche de copolymers d'EVOH. 

55 2. Une structure de film selon la revendication 1 , pouvant etre obtenue par orientation dans le sens machine de 3 a 7 
fois et dans le sens transverse de 7 a 1 2 fois. 



3. La structure ! 
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che de copolymere d'EVOH jusqu'a I'obtention d'une energie libre superficielle superieure a 33 dynes/cm. 

. La structure selon Tune quelconque des revendications precedentes pouvant Ore obtenue par traitement de la cou- 
che de copolymere d'EVOH par decharge corona ou par traitement a la flamme. 

. La structure selon I'une quelconque des revendications precedentes, dans laquelle la couche metallique comprend 
. La structure selon I'une quelconque des revendications precedentes, dans laquelle on stratifie unf ilm polymere sur 
. La structure selon la revendication 6, dans laquelle le film de polymere comprend une polyolefine orientee ou non 



ns precedentes dans laquelle la couche de peau t 



re selon la revendication 9, dans laquelle le terpolymere comprend un therpolymare ethylene/propy- 



